intrODUCtiOn
The CAHPS ® surveys, which ask health care consumers about their experiences with and evaluations of health care they have received, are among the most widely used measures of the quality of health care in the U.S. Results from these surveys are reported publicly to provide consumers with comparative data on health care quality and to provide health care professionals and plans with feedback for setting quality improvement goals. Since 1997, CMS has used the Medicare CAHPS ® survey to evaluate the quality of care and services provided by Medicare Advantage (MA, the managed care form of Medicare) health plans. Beneficiaries who obtain care through original fee-for-service (FFS) Medicare have been surveyed since 2000 (Goldstein et al., 2001) . Each year, a national probability sample of Medicare beneficiaries is asked to complete a CAHPS ® Medicare survey.
Medicare Part D, the Federal program to provide prescription drug coverage for Medicare beneficiaries, was introduced in the Medicare Prescription Drug, Improvement, and Instead, beneficiaries must enroll in one of many Part D plans offered by private companies either as a MA plan that covers both medical services and prescription drugs (MA-PD) or a stand-alone (also called "free-standing") prescription drug plan that provides drug coverage only (stand-alone PDP) to traditional Medicare (FFS) beneficiaries or to MA beneficiaries whose plans do not offer PD options. These plans, which are reimbursed directly by CMS, control the cost of prescription drugs by establishing a system of tiered formularies (lists of covered drugs for which they will make payment) that are tied to the monthly premiums paid by beneficiaries.
In this article, we describe the development of measures to assess beneficiaries' experiences with their prescription drug coverage. While many surveys exist to capture experiences with health care, the Medicare drug plan survey is the first instrument designed to measure experiences with drug benefits on a large scale. Given the multitude of Medicare drug plan choices, the lack of standardized drug coverage, and the complexity of tiered pric ing schemes, selecting the appropriate domains and questions to help guide beneficiary decisionmaking proved to be a significant challenge.
The prescription drug plan instrument captured beneficiaries' experiences with prescription drug coverage during the initial year of Part D implementation (2006) and was included in the 2007 CAHPS ® Medicare Survey. We first conducted focus groups with Medicare beneficiaries to identify salient themes regarding drug coverage. To investigate the reliability and validity of the prescription drug coverage measures, we used data from 132,960 MA beneficiaries and 202,289 stand-alone PDP beneficiaries who responded to the 2007 Medicare CAHPS ® survey. Finally, we used data from 22 cognitive interviews to assess Medicare beneficiaries' understanding of the content and meaning of the prescription drug measures, as well as descriptive labels for those measures.
MetHODS instrument Development
As part of the development of measures of beneficiary experience with prescription drug coverage, we conducted 12 focus groups with Medicare beneficiaries in three sites to identify aspects of prescription drug coverage that were salient to beneficiaries. These focus groups were conducted separately for MA and FFS enrollees and for those who filled fewer than three versus three or more prescriptions in the previous 6 months. Results from these focus groups indicated that beneficiaries were especially concerned with (1) the ease of getting help and information from the plan, (2) understanding the coverage each plan provides and the steps required to get needed prescription drugs, (3) how easy it is to get prescription drugs under each plan, (4) the costs under each plan for obtaining needed prescription drugs, (5) the timeliness of reimbursements, and (6) the drug coverage rights of Medicare beneficiaries. This list of topics guided our development of a draft instrument.
In additional formative work, we conduct ed nine cognitive interviews with Med i care beneficiaries with prescription drug coverage to refine the wording of items (e.g., "pharmacy" versus "drug store," "med i cine" versus "prescription med i cine," "drug plan" versus "prescription drug plan") in the draft instrument and narrow the item set. Participants in these interviews were FFS and MA enrollees between the ages of 65 and 85 years; all had prescription drug coverage for less than 6 months. These nine interviews were intended to identify problems with the phrasing, interpretation, and applicability of items in the draft instrument.
The items that emerged from this formative work (Figure 1 ) covered three main aspects of prescription drug coverage (getting needed prescription drugs, getting needed information from the plan, and customer service) and included two global rating items (an overall rating of the plan and a question about plan members' willingness to recommend the plan to others). Additional cognitive interviews, described in detail below, were conducted to evaluate composite measures (multi-item scales) based on these items and labels for these composites.
Sample
The 2007 
Sur vey Procedures
Sample beneficiaries were mailed a cover letter and the survey between April 3 and July 6, 2007. Beneficiaries who did not return surveys by mail were contacted up to four times to complete a telephone interview. Seventy percent of the surveys were completed by mail; the other 30 percent, by telephone. The overall response rate for the 2007 survey, and that for those with PD coverage, was 49 percent. Subgroups with significantly lower than average response rates include beneficiaries under age 45 with rates that range from 26-33 percent, Asian beneficiaries at 29 percent, and Hispanic beneficiaries at 33 percent (data not shown).
analyses
To help select items for further evaluation, we calculated item-to-scale correct ed correlations involving all of the non-screener (Yes/No) items in Figure 1 separately for MA-PD and PDP respondents. Scales were calculated by summing the responses to items in each domain indicated in Figure 1 . We then dropped items that had low item-to-scale correlations and/or that correlated more highly with a scale other than the one intended. Using the reduced set of items, we estimated the reliability of composite measures (scales) with Cronbach's coefficient alpha, a measure of internal consistency, and calculated item-scale correlations, corrected for item overlap. Alpha coefficients greater than 0.70 are usually considered to indicate adequate reliability for group comparisons on psychometric constructs (Nunnally and Bernstein, 1994) . We used confirmatory factor analysis to test the factor structure of the prescription drug coverage items included in composite measures. We judged the overall fit of this model using the comparative fit index (CFI) (Bentler, 1990 ) and the root mean square error of approximation (RMSEA) (Steiger, 1998) . A CFI value greater than 0.95 (Hu and Bentler, 1999) and a RMSEA less than 0.06 (Browne and Cudeck, 1993; Yu and Muthén, 2002) suggest good fit. Although its sensitivity to sample size makes the model chi-square value a poor indicator of overall model fit in samples of this size (Marsh, Balla, and McDonald, 1988) , we also include this commonly reported statistic, although we do not use it to assess the adequacy of fit of our models. We calculated the plan-level reliability of composite measures and global rating items (Hays et al., 1999; Shrout and Fleiss, 1979; Solomon et al., 2002) to assess how well scores on the CAHPS ® items and composites from multiple plan members distinguish among plans. This estimate of reliability represents the ratio of the variance in ratings between plans over the sum of the between-plan variance plus sampling error (Hays et al., 1999; Solomon et al., 2002) . We also used the SpearmanBrown prophecy formula to estimate the sample sizes necessary to achieve reliabilities of 0.80 for composites and global rating items.
Finally, we used linear regression to assess the construct validity of the composite measures by examining their association with the overall rating of the drug coverage provided by the plan (in the MA-PD case; overall rating of the plan itself in the stand-alone PDP case) and respondents' willingness to recommend the plan for drug coverage (in the MA-PD case; willingness to recommend the plan itself in the stand-alone PDP case).
Cognitive inter views
We created draft labels for the composite measures that emerged from the psychometric analyses, and evaluated beneficiaries' understanding of those labels, as well as the content and meaning of the composites, in a series of cognitive interviews. Twenty-two individual interviews, each typically lasting 65-75 minutes, were conducted with Medicare beneficiaries in Alexandria, Virginia and Baltimore, Maryland. Twelve participants were female, 12 were non-Hispanic Black, 9 were non-Hispanic White, and 1 was Native American. Participants' median age fell within the range of 65-74. 2 Sixteen of the 22 participants were enrolled in traditional FFS Medicare (as opposed to MA plans); all but two were taking daily prescription medications to treat a chronic condition.
Participants completed one of two sets of procedures. In the first set of procedures, participants were provided with the items that constitute each of the composite measures and were asked to provide a label to describe what the items have in common. In the second set of procedures, participants were provided with all of the items that make up the composite measures (randomly ordered), and were asked to match each item to the label with which it seemed to best fit. At the end of both sets of procedures, participants were presented with each of the labels that the researchers had developed for the composite measures and were asked questions to probe their understanding of those labels (e.g., "Here is a phrase that some people have suggested would be a good summary phrase for this group of items. Do you think the phrase does a good job of describing these items? Do you think it describes all of the items in the group? Is there any item that doesn't seem to belong with this phrase? Do you think there is a better phrase for describing the items?"). Results of these cognitive interviews, described below, helped us to refine our composite labels and provided important insight into people's understanding of the measures.
reSUltS

Medicare CaHPS ® Part D Sur veys
Respondents were 37 percent male, 10 percent African American, and 2-3 percent each of Asian, Hispanic, and other nonWhite race. The median age of respondents was between 65 and 74 years, with 3 percent under age 45 and 9 percent over age 84. Twenty-five percent of respondents did not graduate from high school; 15 percent had a 4-year college degree. Seventeen percent of respondents were dually eligible for Medicare and Medicaid, and 7 percent received financial assistance from the Federal Government to cover part of their prescription drug costs (i.e., a low-income subsidy 3 ). Approximately onesixth were eligible for Medicare because of disability.
Psychometric testing
Item-scale correlations among the full set of test items indicated that one question (about whether the plan told the 3 Medicare beneficiaries who qualify for full Medicaid benefits, those enrolled in Medicare Savings Programs, and those receiving Supplemental Security Income automatically qualify for the low-income subsidy. Other beneficiaries are eligible if their income is less than 150 percent of the Federal poverty level. member how to request that a drug be added to the plan's formulary) did not correlate positively with the other items in the hypothesized composites (getting needed in formation from the plan). We therefore excluded this item from further analyses.
The item-scale correlations also indicated that a hypothesized customer service item (about getting information/help regarding prescription drugs) correlated more highly with other items about getting needed information from the plan than it did with the question, "How often did your health (drug) plan's customer service treat you with courtesy and respect?" Given the conceptual and empirical fit of the information-focused customer service item with the other items about getting needed information from the plan, we decided to include this item in a composite measure of how easy it is to get needed information from the plan.
This left a single-item measure of members' customer service experience, an item that was not entirely comparable across 
Getting Information from the Plan about Prescription Drug Coverage and Cost
In the last 6 months, how often did your plan give you all the information you needed about which medicines were covered?
In the last 6 months, how often did your plan give you all the information you needed about how much you would have to pay for your prescription medicine?
In the last 6 months, how often did your plan's customer service give you all the information you needed about prescription drugs?
Getting Needed Prescription Drugs
In the last 6 months, how often was it easy to use your plan to get the medicines your doctor prescribed?
In the last 6 months, how often was it easy to use your plan to fill a prescription at your local pharmacy?
In the last 6 months, how often was it easy to use your plan to fill a prescription by mail?
Global Rating Items
Using any number from 0 to 10, where 0 is the worst prescription drug plan possible and 10 is the best prescription drug plan possible, what number would you use to rate your [health plan for coverage of prescription drugs / prescription drug plan]?
Would you recommend your [health plan for coverage of prescription drugs / prescription drug plan] to other people like yourself? (1=Definitely no to 4=Definitely yes) NOTE: Unless otherwise noted, the response scale is: 0=never, 1=sometimes, 2=usually, 3=always. the MA-PD and FS-PD surveys. That is, although the courtesy and respect item was included in a section of the MA-PD version of the survey labeled, "Your Prescription Drug Plan," it did not specifically ask about customer service regarding prescription drugs. Thus, we decided not to test further a measure of customer service experience from the 2007 Medicare CAHPS ® survey. Table 1 presents the remaining items in the two areas and the two global ratings. The composite labels are not the draft labels that we tested in the cognitive interviews. The labels tested in those interviews were, "How Easy Is It to Find Out How the Plan Works?" and "How Easy Is It to Get the Drugs You Need?" The labels shown in Table 1 were chosen after the cognitive interviews revealed that the question format used in the draft labels caused some confusion.
respondent-level reliability
Respondent-level reliability for the Getting Information from the Plan composite was high (a = 0.87) for both MA-PDs and the stand-alone PDPs. Inter nal consistency reliability for the Getting Needed Prescription Drugs composite fell just short of the 0.70 standard in both cases. However, corrected item-scale correlations (which indicate the relationship between a particular scale item and the sum of the other items in the scale) exceeded the conventional cutoff value of 0.40 (Nunnally and Bernstein, 1994 ) for all items (Table 2 ).
Factor Structure
We specified and tested a two-level (members clustered within plans) confirmatory factor model of the six items that the Getting Information from the Plan and Getting Needed Prescription Drugs composites comprise. The three items that dealt with getting needed information from the plan were constrained to load on one factor only and the three items that dealt with getting needed prescription drugs were constrained to load on a second factor only. The correlation between the two factors was freely estimated. A two-level analysis was necessary to generate robust standard errors for accurately testing the measurement model. The six items, which were measured on a 4-point scale with responses ranging from 0=never to 4=always, were treated as categorical in the analysis. We present results based on MA-PD data only. As Table 3 shows, a two-factor model fit the data well (x 2 (9) = 232.15, p<0.001; CFI = 0.997; RMSEA = 0.015) and factor loadings were uniformly high. The estimated correlation between the Getting Information from the Plan and the Getting Needed Prescription Drugs factors was 0.72.
Plan-level reliability
MA-PD plan-level reliability estimates for the composite and global ratings ranged from 0.82 to 0.92; stand-alone PDP planlevel reliability estimates ranged from 0.90 to 0.98 (Table 4) . In both the MA-PD and the stand-alone PDP case, each of the composites and global ratings significantly discriminated among plans (F's ranged from 5.49 to 41.74, all p's <0.001). These results suggest that reliabilities of 0.80 or greater can be achieved with sample sizes ranging from 66 to 90 for MA-PD plans and from 124 to 249 for stand-alone PDP plans.
validity
Linear regression analyses indicate that both composites are strongly and independently predictive of both criterion variables among both MA-PD and stand-alone PDP plan members (Table 5) . In all cases, the amount of variance in the criterion explained by the composites is around 30 percent. Thus a substantial portion of the variance in members' overall ratings of their plan and willingness to recommend their plan is driven by things other than their experiences getting needed prescription drugs and getting information from the plan.
Cognitive inter views
Participants in the cognitive interviews who were provided with the composite labels (i.e., "How Easy Is It to Find Out How the Plan Works?" and "How Easy Is It to Get the Drugs You Need?") and asked to match survey items to the labels generally did so in a manner that is consistent with the composites shown in Table 1 . Moreover, participants who were shown the labels and asked about their meaning generally associated the labels with content that is consistent with their underlying Table 3 Factor Loadings from 2-Level Confirmatory Factor Analysis of PD Items from MA Survey Factor 1 Factor 2
How often did your plan give you all the information you needed about which 0.93 -medicines were covered? -How often did your plan give you all the information you needed about how much 0.89 -you would have to pay for your prescription medicine?
How often did your health plan's customer service give you the information or help 0.85 -you needed about prescription drugs?
How often was it easy to use your plan to get the medicine your doctor prescribed -0.92
How often was it easy to use your plan to fill a prescription at a local pharmacy? -0.80
How often was it easy to use your plan to fill a prescription by mail? -0.70 NOTES: Standardized coefficients are shown. Responses were measured on a 4-point scale with endpoints of 0=Never and 4=Always. Items were treated as categorical in the analysis. Within MA-PD and stand-alone PDP, variation in N's has to do largely with the fact that whereas all survey respondents were asked to provide global ratings of their plans, only those who indicated that they had sought information from their plans in the preceding 6 months were asked about their experiences in getting information from their plans and only those who indicated that they had used their plans to fill prescriptions in the preceding 6 months were asked about how easy it was to do so.
c Calculated with the Spearman-Brown prophecy formula.
d
Pearson product-moment correlations.
e MA-PD beneficiaries were asked to give an overall rating of the prescription drug coverage provided by their plan. Stand-alone PDP beneficiaries were asked to give an overall rating of their drug plan.
f MA-PD beneficiaries were asked about their willingness to recommend their plan for prescription drug coverage. Stand-alone PDP beneficiaries were asked about their willingness to recommend their drug items. Cognitive interview participants almost universally disliked the question format of the composite labels and suggested that we develop labels in a non-question format instead. When probed about this issue, several participants explained that the labels-as-questions were too easily confused with actual questions that might appear in the survey, obscuring the notion that these were summary measures. Thus, we switched to the labels that appear in all of the tables of this article.
DiSCUSSiOn
In 2008, a total of 1,824 prescription drug plans were available across the nation (Kaiser Family Foundation, 2008) . Although not all plans are available to each Medicare beneficiary (beneficiaries may choose only from the plans available in their CMS-designated region of the country), beneficiaries in all but three States have at least 50 stand-alone plans and multiple MA-PD plans from which to choose (Kaiser Family Foundation, 2008) . The number of plans, diversity of plan types, and variety of cost sharing and formulary designs have made choosing a plan a challenging, and sometimes frustrating, experience for many beneficiaries (Heaton, Carino, and Dix, 2006; Hoadley, 2008; Medicare Payment Advisory Commission, 2006; Neuman et al., 2007; Uhrig et al., 2006) . Our aim in developing measures of consumer-rated quality of prescription drug plans is to facilitate informed decisionmaking by providing beneficiaries with easy-to-understand, reliable, and valid information about aspects of prescription drug plans that are important to them.
The current CAHPS ® standard for sample size is 300 completed surveys per plan (CAHPS ® Consortium, 2007) . Our analysis indicates that this sample size would provide more than enough information for detecting differences among plans on the dimensions that we assessed: ease of getting information from the plan about coverage and costs, ease of getting needed prescription drugs, and overall rating of the plan and willingness to recommend it. Although the getting information composite had strong internal consistency, Cronbach's alpha for the getting needed prescription drugs composite fell somewhat short of the 0.70 level often defined as the minimum acceptable level for making group comparisons. In reporting of CAHPS ® data, composites are used as convenient summary measures of items that cover a broad domain. Greater breadth of item content than would be desirable when measuring pure psychometric constructs is in fact desirable in CAHPS ® composites because it allows for the assessment of a broad range of patient experience. Thus, slightly weaker internal consistency is acceptable for CAHPS ® composites. Moreover, given that CAHPS ® composites are used to evaluate characteristics of plans rather than characteristics of enrollees, the most important reliability estimate for the measures is plan-level reliability; each of the composite measures that we tested had sufficient plan-level reliability to inform consumer choice, quality improvement, and payor oversight (including pay-for-performance). Both composite measures were positively associated with members' overall rating of their plan and their willingness to recommend their plan (for prescription drug coverage). Moreover, although the correlation between the composites was high, each was independently useful in predicting members' global ratings of their plan. Together, scores on the two composites accounted for between 25 and 35 percent of the variation in members' overall evaluations of their plans, suggesting that consumers rely considerably on their experiences getting information from plans and getting the medicines they need when evaluating the quality of their drug plans. This percentage is comparable to the 40 percent of variance in patients' overall evaluations of medical groups that is accounted for by patients' scores on CAHPS ® composite measures of clinician access, office staff service, and patient-clinician communication (Solomon et al., 2002) . It is not as high as the 54 percent of variance in patients' overall evaluations of their health plans that is accounted for by patients' scores on CAHPS ® composite measures of patientclinician communication, patients' ability to get the care they need when they need it, perceptions of office staff, and experiences with customer service (Hargraves, Hays, and Cleary, 2003) . We note, however, that it would be very difficult to attain the same level of explanatory power with two measures as has been attained with five.
The one item that appears to be problematic is, "Did your (drug) plan give you information about how to ask the (drug) plan to cover a medicine." The problem with this question, as written, is that responses were not clearly interpretable. In replying, "Yes," plan members may have been indicating both that they were in the (unfortunate) situation of needing to appeal to the plan to cover their medication and that the plan provided the necessary information. In replying, "No," plan members may have been indicating either that they were not in the situation of needing to appeal to the plan to cover a medication or that they were in such a situation and could not get the necessary information from their plan. In fact, this item had a weak negative correlation with the other items about getting needed information from the plan, suggesting that the former interpretation of a "No" response is more often correct than the latter interpretation. Because of this ambiguity, this item was not used in the public reporting of 2007 Medicare CAHPS ® data.
Although we attempted to develop a composite measure of Medicare beneficiaries' experiences with their prescription drug plan's customer service staff (or, in the case of MA-PD enrollees, their health plan's customer service regarding issues of prescription drugs), one of the items had a better fit empirically with items about getting information from the plan and the other was written in a way that responses were not clearly interpretable. New customer service items were developed for the 2008 Medicare CAHPS ® survey. Psychometric testing of these items will be conducted when data from that survey become available.
Our study demonstrates the importance of supplementing empirical data on the reliability and validity of CAHPS ® measures with qualitative data on consumers' understanding and perception of the measures. From our cognitive interviews we learned that Medicare beneficiaries' understanding of the composite measures was consistent with the intended content of the items that they comprise. We also learned that although beneficiaries understood the labels we had generated initially for the composites, they were not in favor of labels that were written as questions, e.g., "How Easy Is It to Get the Drugs You Need?" Thus, we revised the labels to eliminate potential confusion related to the question phrasing. It is a limitation of this study that we did not test the new composite labels with beneficiaries, something that we plan to do in future research. Moreover, while the number of cognitive interview we conducted exceeds the 5 to 15 that are typical (Willis, 2005) , more extensive testing might have revealed additional problems (Blair et al., 2006) .
COnClUSiOn
Without a clear understanding of their many prescription drug plan choices, Medicare beneficiaries are likely to find it difficult to make an informed decision about prescription drug coverage (Dulio, Perry, and Cubanski, 2008) . Part of this understanding comes from knowing how other beneficiaries evaluate prescription drug plans based on their experiences with them. The instrument we have developed and continue to refine provides a reliable and valid means of assessing beneficiaries' experiences with their prescription drug plans. Further research is needed to investigate the extent to which providing data collected via this instrument helps beneficiaries to choose a plan that best meets their needs.
